Both positive and negative factors regulate gene expression following chronic facial nerve resection.
Previously, we reported that following a chronic nerve resection, removal of the neuroma reversed the atrophy, increased the number of countable motoneurons and resulted in the re-expression of GAP-43 and alpha tubulin mRNA. In the present study, we questioned whether this response was due to the removal of the neuroma, or a result of factors such as neurotrophins, produced at the injury site. To test this hypothesis, 10 weeks after axotomy, the axonal transport blocker colchicine or, glial derived neurotrophic factor (GDNF) was injected proximal to the neuroma. The injection of GDNF or colchicine elicited an increase in motoneuron size and in GAP-43, but not alpha tubulin, mRNA. These data suggest that in addition to factors produced at the injury site, the neuroma acts as a source of target-like repressive signals that when removed results in an increase in gene expression and motoneuron size. To analyze the regenerative potential of chronically resected motoneurons, mice without a previous nerve injury and mice with a chronic resection received a pre-degenerated segment of sciatic nerve attached to the proximal facial nerve stump. Axons from both the chronic and acute groups grew into the grafts, however, significantly more retrogradely labeled motoneurons were counted in the acute group compared to the chronic resection group. No difference in motoneuron cell size was observed between the two groups of regenerated neurons. Therefore, despite severe atrophy, many of the surviving mouse facial motoneurons retain the propensity to extend their axons when provided with the appropriate environment.